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PabGouass nmporpamma mo xumMuu s 8—9 KiIaccoB ¢ HCIO/Ib30BaAaHHMEM 000pPy/0BAHMS
unenTpa «Touka pocray»

Ha ©6a3e mnentpa «Touka pocra» obOecrniednBaeTcsi peanu3anis 00pa30BaTEIbHBIX
IpOrpaMM €CTECTBEHHOHAyYHOH M TEXHOJOTMYECKOH HarpaBlIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHUSMU 3aKOHOJATENbCTBA B cdepe o00pa3oBaHUS M C Y4ETOM
pexomernanuii denepanbHOrO onepaTopa yueOHOTo mpeaMeTa « XUMUs.

O06pa3zoBarenbHas IporpaMMa IO3BOJISIET HHTETPHPOBATH PEATH3yeMbIe MOAXO0/bI, CTPYKTYPY U
collep)KaHUWE TpU OpraHu3anuu OO0ydeHHs XUMHH B 8—9 Kilaccax, BBHICTPDOCHHOM Ha 0ase
JT1000T0 U3 JOCTYIMHBIX Y4eOHO-MeToanYecKux KomiuiekcoB (YMK).

Hcnonp3oBanue obopymoBanus «Touka poctay mnpu peanuszanuu ganHoit OIl mosBomser

CO31aTh YCIIOBHS:

' JUIS PaCUIMPEHHS COAEPKAHUS IKOJIBHOTO XUMHYECKOTo 00pa30BaHus;

' JJI IIOBBIIIICHUA MO3HABATEILHOM aKTUBHOCTH OGy‘IElIOH.[I/IXCH B eCTeCTBeHHO-Hay‘{HOf/'I

o0JracTu;

: JUI pa3BUTHsI JTUYHOCTU peOEHKa B Ipolecce oOydyeHHs XUMMH, €ro CIIOCOOHOCTEH,

(bOpMI/IpOBaHI/Iﬂ " YOAOBJICTBOPCHUS COLUAIIBHO 3HAYMMbIX HHTCPCCOB U HOTpC6HOCTCI>i;

' JJIA paGOTBI C O)IapéHHBIMI/I INKOJIbBHUKAMH, OpPraHu3alluyl HUX PA3BUTUA B PA3JIUYHBIX

obnacTax O6pa3OBaTCHBHOﬁ, TBOp‘IGCKOfI JACATCIIBHOCTH.

IlnanupyeMble pe3yJbTaTbl OCBOCHHMSI Y4eOHOro mnpeaMera «XHMHS» € ONHCAHHEM
YHHBepPCAJbHBIX Yy4eOHBIX AelCTBHI,

JAOCTUTAaEMbIX 06y‘lalOI].ll/IMI/ICﬂ
Jluunocmmuote pe3yiomamnbl

Obyyarowuiicss NOIYy4um 803MONCHOCMb OJisl POPMUPOBAHUSL CedYIouUX TuYHOCMHbIX Y VI

' OonpeaAcJICHUEC MOTHBAINN U3YUCHUA y‘-I€6HOFO Marcpuraia,

' OLICHMBAHWEC YCBAaMBa€MOI'O y‘-IC6HOFO Marcepuala, HCX0AA H3 COHHUAJIBHBIX U

JINYHOCTHBIX HCHHOCTCﬁ;

' IIOBBIICHHUE CBOCTO 06pa3OBaTeJIBHOFO YPOBHA U YPOBHA T'OTOBHOCTH K H3YYCHHUIO

OCHOBHBIX UCTOPUYECKHX COOBITHI, CBI3aHHBIX C Pa3BUTHEM XUMHHU U OOILECTBA;
' 3HAHUE MPABWII [IOBEJICHUS B UPE3BbIYAHBIX CUTYALIMSIX;
' OLICHMBAHME COIMAJIBHOM 3HAUMMOCTH NPO(eECCHii, CBA3aHHBIX C XUMUEH;

' BJIaACHUC IIpaBHUJIaMU 0e30IacHoro O6paHleHI/I${ C XUMHYCCKUMH

BEIIECTBAMU 1 000py1I0BaHUEM, NIPOSIBIIEHUE IKOJIOTMUECKOMN KYIbTYPHI .



Memanpeomemmuuwle pe3yiomamaot

Peeyniamusnvle

Obyyarowuiicst NOIYy4Um 803MONCHOCb OJisl POPMUPOBAHUSL CLeOYIOWUX pecyamuenbix YV/]:

' 1ieJIeTIoaraHue, BKIItoYasi MOCTAaHOBKY HOBBIX IieJieH, MpeoO0pa3oBaHNe MPAaKTUYECKOU
3a/la4d B IIO3HABATEJIbHYIO, CAMOCTOSATEIbHBIN aHAIU3 YCIOBUH JOCTM)KEHHS LM HAa OCHOBE

yu€Ta BBIJICJICHHBIX YUUTEJIEM OPHEHTUPOB JIEHCTBHUS B HOBOM YUeOHOM MaTepuase;
' IJIAHUPOBAHUE ITYTU JOCTHKEHUS LIEIIEH;

' YCTaHAaBJICHHUC 1CJICBBIX MPUOPHUTCTOB, BBIACICHUC aAJIbTCPHATHUBHBIX CII0C000B

JOCTYDKEHUS LIeTH U BBIOOp Hambosee 3pPeKTUBHOTO cr1ocoda;

~ YMEHHUE CaMOCTOSITEIIbHO KOHTPOJIMPOBATh CBOE BpEMS U YIIPABIIATh HM;

' YMEHHUE PUHUMATh PEIICHUs B MPOOJIEMHON CUTYAlINH;

' MIOCTAHOBKA y4eOHBIX 33/1a4, COCTABJICHHUE TUIaHA U TTOCIIeI0BATEIbHOCTH ICHCTBHIA;
' opraHu3anys pabo4yero MecTa Mpy BBHITOJIHCHUN XUMUYECKOT0 SKCIIEPHMEHTA;

' MIPOrHO3UPOBAHUE PE3YJIbTaTOB OOyuYeHHUs, OLIEHMBAHHWE YCBOEHHOIO MaTepuala,
OIICHKA Ka4yeCTBa M YPOBHS MOJYyYEHHBIX 3HAHUH, KOPPEKIMs TUIaHAa M croco0a MEeUCTBUS TIPH

HEOOXOIUMOCTH .

Ilo3nasamenvHble

Obyuarowuiica nOIyYUm 803MOACHOCMb 01 hopMuposanus credyrowux nosHagamenvuvix YVJ/i:

' MIOVCK ¥ BBIICIICHUE UHPOPMAITUY;

' aHaJIM3 YCJIOBUM M TpeOOBaHWUN 3ajaud, BBHIOOpP, COMOCTABJICHHE U OOOCHOBaHHE

criocoba pelieHus 3a1a4u;

' BbIOOp HambOosee 3()(HEeKTUBHBIX CIOCOOOB PEIHICHUS 3a/a4d B 3aBUCUMOCTH OT

KOHKPETHBIX YCIIOBUU;
' BBIJIBUKEHUE 1 000CHOBaHME THIIOTE3bI, BHIOOD criocoba e€ MpoBepKH;

' CaMOCTOATCIbHOC CO3JaHueC aJIropurMa ACATCIIBHOCTH IIPpU PCIICHHUU

npo0JieM TBOPUECKOTO U TOUCKOBOTO XapaKTepa;
' YMEHUS XapaKTepU30BaTh BEIIECTBA 110 COCTABY, CTPOCHHUIO U CBOMCTBAM;
. OITMCHIBAaHUE CBOMCTB: TBép)IBIX, KUIAKUX, Fa3006pa3HBIX BEUICCTB, BBIACICHUEC HUX
CYHICCTBCHHBIX IMPU3HAKOB,
' n300paskeHNe cocTaBa MPOCTEUIIMX BEUIECTB C MOMOINBI0 XMUMUYECKUX (HopMyrn U
CYIITHOCTHU XUMHUUYCCKHX peaKL[I/Iﬁ C IIOMOIIIBKO XUMHYCCKHUX ypaBHeHI/II\/JI;
' IIPOBEJICHUE HAONIOCHUN, ONMCAaHUE MPU3HAKOB M YCIOBUM TEUEHMS XMMHUYECKHX
peaxiyii, BbINOJIHEHHUE XMMHUYECKOTO  JKCIEPUMEHTa,  BBIBOJBI HAa OCHOBE

dHalIn3a

HAOMIOZICHNI 3a DKCHEPUMEHTOM, pEIleHHE 3a[ad, MOJYy4YeHHE XHMHUYECKOoi HuHpopMaruu u3



Pa3JIUIHBIX UCTOYHUKOB,
' YMCHHUEC OPTaHU30BbIBATb UCCIICAOBAHUC C IICIIBIO IIPOBCPKU I'MITOTC3,
' YMCHHUC ACIIaTh YMO3AKIIIOUCHUS (I/IH,ILYKTI/IBHOC H 110 aHanorym) U BbIBOJbI;

' YMCHUC 00BEKTHBHO OLICHUBATh I/IH(bOpMaLII/IIO O BCIICCTBAX M XHMHYCCKUX

IpoIeccax, KpUTHYECKH OTHOCUTBCS K NICEBIOHAYYHOU HHPOPMALINH.

Kommynuxamuensie

Obyuarowuiica NOIYUUM 8O03MONCHOCMb OISl QOPMUPOBAHU CLeOYIOUWUX KOMMYHUKAMUBHBIX
yvi:

. MOJIHOC MW TOYHOC BBIPAKCHUEC CBOUX MBICIE B COOTBETCTBHUHM C 3agjadaMu Hu
YCIOBUSIMU KOMMYHUKAIIUH;

. AICKBATHOC MHCIIOJIB30BAHHUC PCUCBLIX CPCACTB JId Y4YaCTHd B HOUCKYCCHU U
apryMeHTaIluu CBOEH MO3UIUHU, YMEHHE MPECTABISITh KOHKPETHOE COJIep KaHHe ¢ COOOIIEHUEM
€ro B MMChbMEHHOW M YCTHOU (popMe, ompeiesieHne Cloco00B B3aMMOICHCTBHS,

COTPYJIHUYECTBO B MIOMCKE U cOOpe HHPOopMaLuy;

' OTpesieNieHuEe CIOCOOOB B3aUMOJEHCTBUS, COTPYJHUYECTBO B IOHCKE M cOope
nH(popMallvy, y4yacTHe B JAMajiore, IUIAHUPOBAHUE OOLIMX CIOCOOOB pabOThl, MPOSBIECHUE
YBOKUTEIBHOTO OTHOUICHHUS K APYTUM YUAIUMCS;

' dbopmynupoBaTh COOCTBEHHO€ MHEHHME W  TO3UILHMIO, ApPTYMEHTUPOBaTh U
KOOPJMHUPOBaTh €€ C MO3UIMSIMH TMAapTHEPOB B COTPYAHHYECTBE NPU BBIPAOOTKE 0OIIETO
pellIeHUs] B COBMECTHOM JAEITEIbHOCTH;

' OCYILIECTBIISITh B3aMMHBI KOHTPOJIb M OKa3blBaTh B COTPYIHHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;

' IUTAHUPOBATh OOIIKE CIIOCOOBI pabOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKLHUIO, OLEHKY
JEeWCTBHM MapTHEPA, YMETh YOCKIaTh;

' UCIIONIb30BaTh AJICKBATHBIC SI3BIKOBBIE CPEACTBA [JISI OTOOpa)KCHHsI CBOMX YYBCTB,
MBICJICH, MOTUBOB M MOTPEOHOCTEH; 0TOOpaxaTh B peun (omucaHue, oObICHEHHE) COICpIKaHNE
COBepLIaeMbIX JIEHCTBUH, Kak B (hOpMe I'POMKOM COIIMAIM3UPOBAHHON peuH, TaKk U B (hopme

BHYTPEHHEH peuu;

' pa3BUBaThb KOMMYHUKATHBHYIO KOMIIETEHLIMIO, WCIONB3Yys CPEACTBA YCTHOM H
IUCbMEHHOM KOMMYHHUKAlMM Ipu paboTe ¢ TEeKCTaMu Y4YeOHUMKAa M JONOJIHUTEIbHON
JUTEpPATypOol, CIpPaBOYHBIMU TaOJIMLIAMU, MPOSBISATH FOTOBHOCTh K YBA)KEHUIO HWHOM TOYKHU
3peHMs IIPH

00CYX/IeHUH Pe3yIbTaTOB BBHIIIOJIHEHHOW PaOOTHI .



Ilpeomemmnboie pezyromamul

Obyuarowuiicss Hayyumcsi:

' MPUMEHSTh OCHOBHBIE METO/Ibl TIO3HAHMS: HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT;

' OMHCHIBATh CBOMCTBA TBEPIBIX, XHUAKHX, Ta3000pa3HbIX BEIIECTB, BBIACIAS HX

CYILIECTBEHHbIE IPU3HAKHY;

' pacKkpbiBaTh CMBIC] 3aKOHAa COXPAHEHHMS MAacChl BEIIECTB, ATOMHO-MOJEKYISIPHOM

TEOPHH;

' pa3nuyaTth XUMHUYECKHe M (U3MYECKUe SIBJICHUS, HA3bIBaTh MpPHU3HAKW U YCIIOBUS

MMPOTCKAHUA XUMHUYCCKHUX peaKHHﬁ;

' coOmroaaTh npaBuiia 6e30nacHoOi paboThl MPU MPOBEACHUU OIBITOB;

' MOJIb30BATHCS 1a00PAaTOPHBIM 000PYAOBAHUEM U TIOCYIOMH;

' MoJIy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH HX;

' XapakTepu3oBaTh (U3MYECKME U XMMHUYECKHE CBOMCTBa OCHOBHBIX  KJIaCCOB
HEOPraHUYECKUX COEIUWHEHUH, MPOBOJIUTH OIbBITHL, TOATBEPKAAIOIINE XUMHYECKHE
CBOIiCTBa HN3YUCHHBIX KJIaCCOB HCOPTAHNYCCKUX BCILICCTB,

' pPacKpbIBaTh CMBICI MOHSTHUSL «PACTBOP», BBIUUCIATH MAaCCOBYIO JIOJIIO PACTBOPEHHOIO

BEIIECTBA B PAacTBOpPE, TOTOBUTHh PACTBOPHI C OMPEIACIEHHOW MACCOBOM J0JIE PacTBOPEHHOTO

BELIECTBA;

. XapaKTCPHU30BaATh 3aBUCHUMOCTbH (1)I/IBI/I‘~IGCKI/IX CBOMCTB BCIICCTB oT THUIIA

KPUCTAINTUYECKOW PEMmIETKH, OMNpeAeNsaTh BHJ XHUMHYECKOH CBSI3M B HEOPraHHMYECKHX

COEIMHEHUSX;

' pacKpbIBaTb OCHOBHBIE TIOJIOKEHUSI TEOPUHM  DIIEKTPOJIUTHUYECKOM AMCCOIMALUH,

COCTaBIISITh YPABHEHUSI SJEKTPOIUTUYECKON TUCCOIMALIUN KUCIOT, IIEI04Yei, CoNel U peakiuii

HOHHOI'0 OOMEHa;

' pacKpbIBaTh CYIIHOCTh OKHCJIUTEIHbHO-BOCCTAHOBHUTEIBHBIX pEaKUU, OMpEeIesiaTh

OKHUCJIUTEIb M BOCCTAHOBHUTENb, COCTaBISTh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX

pEaKLHii;

. Ha3bIBATh q)aKTOpI)I, BJIMAIOOIME HA CKOPOCTH XUMHYECKOMN pCaKkuuun;

' XapaKTepu30BaTh B3aWMOCBSI3b MEXJAYy COCTaBOM, CTPOCHHMEM U CBOICTBaMU

HEMETAJJIOB U METaJIJIOB;

. MMPOBOAUTH OMNBITEI IO MOJIYYCHHUIO W H3YYCHUIO XUMHYCCKUX CBOHCTB Pa3INIHBIX

BCIICCTB;

06)/1{61}011414126‘}1 noydum 603MOAHCHOCNTIb HAYUYUMbCAL.



. BbIIBUT'aTh U TPOBEPATH SKCIICPUMCHTAJIBHO TUIIOTC3bl O XUMHUYCCKUX CBOMCTBax
BEIIIECTB HA OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMHUECKHUE Pe-aKIUH,
0 XapakTepe U NPOAYKTaX PA3IUYHbIX XUMUYECKUX PEAKIIHII;

' XapaKTepu30BaTh BEIECTBA IO COCTaBY, CTPOCHUIO U CBOWCTBAaM, YCTaHaBIIMBATh
IpH- YUHHO-CJICACTBCHHLIC CBA3HU MCKAY AJAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

' COCTaBIISITh MOJIEKYJIIDHBIE U TIOJIHbIE HOHHBIE YPAaBHEHHS IO COKPAIEHHBIM
HWOHHBIM YPaBHCHUAM,

. IMPOTrHO3UPOBATH CIOCOOHOCThH BEUICCTBA IIPOABJIATH OKHUCJINTCIIBHBIC 501051
BOCCTAaHOBH- TEJIHHBIC CBOMCTBA C y‘-IéTOM CTETICHEW OKHCIICHUS 3JIEMCHTOB, BXOAAIIIUX B €TI0
COCTaB;

' BBIJIBUTaTh U IIPOBEPATH dKCIEPUMEHTAIBHO TMIIOTE3bI O pE3ysbTaTax BO3ACHCTBUSA
pa3- TMYHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOU PeaKiny;

. HUCITOJIB30BaTh HpI/IO6peTéHHLI€ SHAaHUA JI1 9KOJOTUYCCKH I'PAaMOTHOT'O ITIOBCACHUA B
OKpY>Karolleu cpeae;

' UCIONIb30BaTh MPUOOPETEHHBIE KITIOYEBBbIE KOMIIETEHIIMM TIPU  BBIMOJIHEHHUH
MPOEKTOB W PEIICHWH Y4eOHO-HUCCIIeIOBATENbCKUX 3a/lady MO M3Y4YEHHIO CBOICTB, CIOCOOOB
MOJIyYEHUS U paclio3HaBaHUs BEUIECTB;

' OOBEKTUBHO OLICHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMHUUYECKUX MPOIIECCax;

' OCO3HaBaTh 3HAYCHHE TEOPETUYECKUX 3HAHWH MO XUMHUU [N MPAKTHUYECKON
JeSITENIbHOCTH YEJI0BEKa;

' CO3/1aBaTh MOJEJIIM U CXEMBI ISl pelIeHUs y4eOHBIX W IO3HABATENIbHBIX 3a7ay;
MMOHUMATh HEOOXOAMMOCTh COONIONCHUS MPEANHCAHUN, MpeIaraéMblX B HHCTPYKLHUSAX IO
WCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XMMHH U JIP.

®DopMBbI KOHTPOJIS

Kontpons pe3ynbraToB 00ydyeHuss B cooTrBeTcTBHMM C gaHHoM OIl mpoBoautcs B dopme
MUCBMEHHBIX M 3KCIEPUMEHTANIBHBIX paldoT, MpeAroiaraeTcsi NpoBeJeHNe MPOMEXYTOUHOU U

HTOT'OBOM aTTCCTalluH .



TemaTnyeckoe NIaHMPOBAHUE

TemaTH4eckoe IJIaHMPOBaHNE MaTepuaJia B 8 Kiacce

KpucTall- JIu3alunu
MeTajlia»

IJIaBJICHUSA U

KpUCTaJJIN3a-

Ne i/t Tema Coneprxanue LleneBas Kou-Bo yacoB [Inanupyemblie Hcnonp30BaHue
yCTaHOBKa [PE3yNIbTaThI 000pynoBaHuUs
ypoka
1 Mertoabl no3Hanus [Ipaktuyeckas 3HAKOMCTBO C 1 YMmenne /laTunk Temmnepa-
B XHUMHH. pabota Ne 1 OCHOBHBIMH H0JIb30BATKC TYphI(TEepMoOTIap-
JKcrnepuMeHTalnbH [«3yuenue METOJIaMU HayKH sl HarpeBaTeIbHBIMU|HBIH ), CHUPTOBKA
bl OCHOBBI XUMHU CTpOEHUS npubopamu
[IAMEHI
2 Metoabl mo3Hanus JlaGopaTopHbIit 3HAKOMCTBO C 1 OrnpenensiTh JaTunk
B XVMHH. orbIT No 1 OCHOBHBIMH BO3MO>KHOCT Temiepa-
OkcrnepuMeHTanbH [«J{o  kakoit METO/IaMU HayKH b TIPOBEACHHUS Typel (Tepmornap-
bl OCHOBBI XUMHUU TEMIEPATYP [peakuuii u npo- HBIi1), CHMPTOBKA
bl MO>KHO HarpeTh [IECCOB,
BEILIECTBO?» TpeOYIONX HArpe-
BaHUs
3 Metonapl mo3Hanus JlaGopaTopHbIit JlaTp 1 YMenue BeiOupaTh |[JlaTunk
B XUMUHU. orbIT Ne 2 [pPEICTABICHUE O MpUOOPHI JJIst TeMnepa-
DkcrniepuMeHTalbH  («3Mepenue TOYHOCTH MPOBEJICHUS Typbl TUIATUHO-
bIC OCHOBBI XMMUU TeMIepaTyp M3MepeHui mud- U3MEPEHUM, BbIM, TEPMOMETP,
bl KUTICHHUS BOJBI C [POBBIX TATYMKOB U TpeOyIOIIIX DIIEKTpUYECcKas
MOMOLUIbIO QHaJI0- TOBBIX TOYHOCTH TOKa- MIMTKA
naT4YruKa nprudopoB 3aHUH .
TeMIIepaTypbl U
TepMOMETpay
4 Metoabl no3Hanus JlaGopaTtopHblit CchopmupoBathb 1 3HatTh npoueccel, Jlatunk
B XUMHH. ornbIT Ne 3 [pe/iCTaB- JICHUE O [IPOTEKak0- MIKe MPU Temmepa-
JxcnepuMeHTalbH  («OnpeaeneHue TeMIeparype IUIaBJIEHUU BEIIECTBTYPHl (TEpmoInap-
bI€ OCHOBBI XUMHUHU (T€MIIEPaTy- PbI [IaBJICHUS, U X HBIi)
MJ1aBJICHUS U 00paTUMOCTH KpUCTAJIU3ALUN




1805051

Ddusnueckue u
XUMHUYECKUE SABJIC-

MOrJIOICHUC TCII-
via — IIPHU3HAK

XUMUYECKHUX pe-
AKIIUNA

[lepBoHavanbuble  JlaGopaTopHBIit DKCIIEPUMEHTAIBHO YMeTs oTiinuath  JlaTumk
XUMUYECKHE onbIT Ne 4 € onpeJieleHue BOJOTIPO- BOJIHYIO AJEKTPO-
noHs- Tust . («OnpenenexHue BOAY OT MTPOBOIHOCTH,
HucTele Belle- cTBa BOJAOIPO- BOJHOU U JTUCTUIIIN- TUCTUIIIAPO- 1 poBOI
1 cCMecH NUCTUIMPOBAH-  [POBAaHHOM u BaHHOM, 3HATb, MH- KPOCKOI
HOM BOJIBI» BOJIOTIPOBO- nouemy JJist
JTHOM BOJIBI [IPOBEICHUS
PKCTIIEPUMEHTOB
MCITOJIB3YIOT
TACTUJUTUPOBAH-
HYIO BOAY
[lepBonavanbabie  [JleMoHcTpanroHHbl MI3yyeHue YMeTs oTiinyath  JlaTymk
XAMUYECKHUE 1 3KC- mepuMeHT Ne XAMHUYECKHUX (uszmueckue TeMIiepa-
noHs- tus . |1 «Bbigene- Hue u SIB- JICHUH MIPOIIECCHI OT TYphI IUIATUHOBBII

HUS XUMUYe-
CKOM peaKiumny
[lepBoHavanbHbie  |J[leMoHCTpauMOHHBI (MI3ydeHue sBICHUI 3HaTh, uto mnpullpubop

XUMHNUYCCKHUC IIOHAA

tia . IIpocteie u
CIIO3KHBIE Belle
CTBa

11 OKC- IIepUMEHT No
2 . «Pa3noxe- Hue
BO/JIbI
PIEKTPUYECKUM

TOKOM»

[IpU  Pa30KECHUH

CJIOXKHBIX BC- IICCTB

MPOTEKAHUU

pEaKkil MOJICKYJIb]

BCIIICCTB
pa3pyIIarTCs, a
aTOMBI CO-
XPaHSAOTCSA (s
BCIICCTB q

MOJICKYJIAPHBIM

JJT
51 OIIBITOB C JJICK-

TPUICCKHUM TOKOM




CTPOEHHUEM)

8 [lepBoHauanbHbie  |J[eMOHCTpAllMOHHBI [DKCIEPUMEHTAIBHO 3HaATh Beckl
XUMHUYECKHUE TIOHS- dKC- mepuMeHT Nde (bOpMyYTUPOBKY 3JIEKTPO
TUs . 3aKOH coxpa-3 . «3aKOH CO- 3aKOHA UM  YMETHH- HbIE
HEHUSI MacChl XpaHEHUs] MaCChl Be- [PUMEHATh €ro HJ
BE- IIECTB  [LIECTB» MpPaKTHKE, pH
peIeHun pac-
9qETHBIX 3a7a4
9 Kiaccer JleMOHCTpaIMOHHBI [ DKCIIEPUMEHTAIILHO 3HaTh 00BEMHYIO ([IpnboOp
HEOpraHu i 3kc- nepumeHT Ndompe- JIEIIUTH JLOJIIO U1
- yeckux coeauHe-4 . «Omnpene- JTEHUECOAEPKAHUE  KHUC- CO- CTaBHBIXS
HUN COCTaBa BO3/lyXa» |I0pOJia B BO3AYXE yacTeill BO3ayxa onpeeNeHus
. CocTaB B03- qyxa C
0- CTaBa BO3/yXa
10 Kiaccer [TpakTrueckas CuHTE3 COlMM U3 YMmers  mpoBoauThludpoBoit
HeopraHu padora Ne 2 KHCJIOTBI U OKCH[3 poCTeii- 1I1E M
- yeckux coenuHe-«llonydyenue MeTaia CHUHTE3BI 1- KPOCKOTI
HUU MEIH HEOpraHWYe- CKHX
. CBOIICTBa KHCIIOT . |0TO Ky- BELICCTB v
rnopoca» MCIIOJIb30BA- HUEM

WHCTPYKLUHU




11 PacTBOpbI JlaGopaTopHBIii lccnenoBaTh 1 meTh JlaTunk
onbIT Ne 5 3aBUCUMOCTD [IPEACTABICHUE  ( TEeMIIEP
«3yueHue pPacTBOPUMOCTH 0T pa3-Hou a- TypH!
3aBUCHUMOCTH TEMIIE- paTypBl 3aBHCUMOCTH [JIATHHOBBIN
PacTBOPUMOCTH pacTBOpU-  MOCTH
BEILIECTBA 0Tl BEILIECTB 0Tl
TEMIIEPATYPBD) TeMIIEpa- Typhbl
12 PactBOpBI JlaGopaTopHbIii [lokxa3aTh 1 YMeTh [udposoit
onbIT Ne 6 3aB HCIIOJIb30BATh M
«Habmronenne 3a [MCUMOCTh U po-Boit U- KPOCKOII
pPacTBOPUMOCTU  OT MHUKPOCKOII e
TEMIIEe- PaTypbl n3yde- HUA (OPMBI
KPUCTAJUIOB
13 PactBOpBI . JlaGopaTopHblii CdopmupoBaTh 1 meTb JlaTunk
onbIT Ne 7 [TOHATHUS [pEACTaBIEHUE O TEMITEP
«IlepechilieHHbIN  [«pa30aBIEHHBIN pas- JUYHOMA- TYpHI
pac-TBop» pacTBOp», HACBIIEHHOCTH PaC{IUIATUHOBBIN
«HACBIICHHBIN TBOpaA
pacTBop», pPacTBOPSIEMBIM
«I1€pPECHILICHHBIN BElLlE- CTBOM
pacTBOp»
14 PactBOpBI [IpakTrueckas CchopmupoBathb YMeTh onpenensary/laTauk
pabota Ne 3 [IPECTaB- JIEHUE O KOHIICH-  TpaluIo ONTH
«Ormpenenenue KOHLICHTpAllUl  Be- pacTBopa, ye- CKOH




KOHIICH- Tpauuu
BEIIECTB  KOJIOPU-
METPUUYECKUM g

KaJIUOpO- BOYHOMY

HICCTBa 4|
KOJIMYCCTBCHHOM

aHaJIn3¢C

HCIIONb3YS

NHCTPYKLUIO

IIJIOTHOCTHU

rpaduxy»
15 Kpucramnoruapa- |JlabopaTopHslit CdopmupoBath 3Hath crnocoOHOCTH/laTurK
TBI onbIT Ne 8 [TOHSTHE KpUCTaJI- TeMIIe
«Ornpenenenue «Kpucrannorugpar JIOrUApPaToOB pa- TYpBbI
TEMIIEPATY- pBI» pa3pylmiaTbCsi  NPHUIUIATUHOBBIN
pa3IoXKEHUS HarpeBaHUU
KpHUCTaJ-
noruapaTa
16 Knaccel Heopranu-I[Ipaktudeckas CdopmupoBath YMmerb ompenensatb/latank pH
yecKkux  coenuHe-pabora Ne 4 [pEACTaB- JIEHUE O
Hull . OcHoBanus  |«Onpenenenue pH pH cpeasl kak xa-
PaKTEPUCTUKH
KHCJIOTHO- CTH
pacTBopa
17 Knaccel Heopranu-JlabopatopHslit CchopmupoBathb [Ipumensars ymenus/latauk pH

YCCKUX COCIHNHCA

Huit . OcHOBaHUA

onbIT Ne 9

«Omnpenenenue

H

II
pe€acTtaB- JICHHUEC O

mkane pH

[10 OIpe- [JEJIEHUIO
pH B mpaktnueckoii

ACATCIIBHOCTHU




pa

3- JIMYHBIX CPCI»

18 Knaccel Heopranu-JlaGopatopHsiit DKCHepUMEHTAIBHO [lonumats Hatuuk pH, no3a-
yeckux  coeauHe-onbIT Ne 10 T0Ka- 3aTh CYILITHOCTh TPOLIEC{TOP 00BbEMA KU/
Huil . Xumunueckue«Peaknusa XUMHUYECKHE ca HEUTpaTU3aLMHKOCTH,
CBOWCTBA OCHOBAa-HEWTpaJIN3a- HUW» (CBOMCTBA W [puMe-  HIATHOIOpETKa,
HU OCHOBaHHI MpOoLECC JaT4UK TEMIIEpa-
JemMoHcTp HeWTpanu3a- UMM HATYPhl  IUJIATUHOA
ALMOHHBIN MPAKTUKE BbIH, TaTYUK J1aB
DKCriepuMeHT Ne 5 JICHUSI, MarHUTH
«OcHO-  BaHUS Hast
TermmoBoit 3¢ ekt MelnanKa
peakiuu
TUAPOKCHIA Ha-
TPUSL C YIJIEKUCIIBIM
ra3oM»
19 CaoiicTBa JlaGopaTopHbIit Hcmonp3oBaTh YMeThb Jatank pH
HeopraomsIT Ne 11 [MOJTy4YECH- HBI¢ ONpeaAesT
- «Ornpenenexnue 3HAHUS JJIs1 OTpee- b KHCJIOT-
HUYECKHUX KHCIJIOTHO- CTU[JIEHUS] KHUCJIOTHOCTH HOCTb I10YB
COEM [TOYUBBI» pac- TBOpOB

- HEHUU




Ne 6 «TemmnepaTtypa miaB-

JICHUS BCHICCTB C pa3HbIMU

($U3NYEeCKUX CBOMCTB Be

[LIECTB OT THIIa XMMHYSCKOM

Ne  Tema Coaepxanue LeneBas ycranoBka Kon-o ([Inanupyemble Hcnosb3oBanue
n/n Ypoka 4acoB  |pe3yJIbTaThl o0opynoBaHus
20  [Xwmmmueckas cBs3b |JleMoHCTparmoHHbIH onbIT [[Ioka3aTh 3aBUCUMOCTH1 YMeTh onpenenarb Tan Kpu-JlaTduk Temmepa-

CTAJUIMYECKUX PELIETOK 110

TCMIICPATypPC IUIABJICHUSA

TYpbI IIJIaTUHO

BBIM, JTATUMK TEM-

TUIIAMU  KPUCTATUYECKUX/CBSIZU nepaTypbl  TepMoO-
PEIIETOKY [MapHbIN
TemaTuH4yeckoe MIaHNPOBaHNe Y4eOHOr0 MaTepuaja B 9 Kiacce
Ne  Tema Conep:xanue LeaeBast ycranoBka [Kou-Bo |[[linanupyembie Hcnonb3oBanue
n/n YpoKa 4acoB  |pe3yJIbTAThI o0opy1oBaHus
1 Teopust  anmekTpo-/leMoHcTpannonHsbIi onbIT ([loka3zaTe, 4YTo pacTtBopeql 3HaTh, YTO paCTBOpE- JlaTuuk
nmuthueckor nuccoNe 1 «TemoBoit HUE BEIIECTB HMEET psll HUe — (U3HKO- TEMIIEp
100 E: 05051 3¢ (deKT pacTBOPCHUSNIPU3HAKOB XUMUYECKON XUMUYECKUN MTPOIIECC a- TYpBbI
BEILIECTB BBOJIE» peakimn [JIATUHOBBIM
2 Teopust  anmekrpo-lIpakTrueckast pabora Ne 1 [BBenenue mOHSTHIA 1 YMeTh JlaTunk
TTUTUYECKON UCCO-«DNEKTPOJIUTEL U «BJEK- TPOJIUTY AKCIIEPUMEHTAIIb ANEKTPO
1005 £ 05051 HEIJIEK- |1 «HEDJIEKTPO- JIUT» HO OIpEAENsITh SJIEKTPOIUTHI- IPOBOJHOCTH
TPOJHUTHI» 1 HEDJIEKTPOIUTHI




Teopuss  snekrpo-Jlaboparophsiii onbiT Ne 1 |(ChopMupoBath MpeacTaB- 3HaTh, Kakoe BIMSHUE OKa-J/laTymk

TUTHYECKON nucco-«BnusHue pacTBOpUTENs [IEHUE O BIHUSHUU PACTBOA 3bIBa€T BOJA Ha JHUCCOIMA- ANEKTPO

VBNV Ha JMCCOLUAIIIIO pUTeNs Ha JUCCOLMALIUIO [IUIO BELIECTBa - IPOBOJAHOCTHU
AIIEKTPOJINTA

Teopust  anmekTpo-JlaboparopHsiii onbiT Ne 2 [DKCIEpUMEHTAIBEHO BBECTH YMeTh ompeaensaTh cuibHbIe/laTunk

MTUTHYCCKON NHCCOCHUIbHBIE U CIa0bIe AJICK-TIOHITHE «CIA0BIA  AJICK- 1 cra0bie DJICKTPOIUTHI C TI0- 3IEKTPO

nmuanu . CI/IHBHLICTpOJII/ITBI» TPOJIUT MOIIBIO OAaTYHKa 3JICKTPOIIPO-- IPOBOJHOCTH

1 ciabble 3IIEKTPO-

JIUTBI

BOJJHOCTU




Ne  Tema Coaepxanue LeneBas ycranoBka Kon-o [[Lnanupyemble Hcnoab3oBanue
n/n YpoKa 4acoB  |pe3yJIbTAThI o0opynoBaHuA
5 Teopust  anextpo-/laboparopusriii onbiT Ne 3 |(ChopmupoBars mpeactas-l 3HATh 3aBUCHMOCTH 3JIEKTpo-/laTdmk
JTUTUYECKON JTNCCO-«3aBUCUMOCTD JeHWe O  3aBUCHUMOCTH [IPOBOJHOCTH PacTBOPOB OT| INEKTPO
IVZENNGI| ANEKTP [MIEKTPONPOBOJIHOCTH PaC- KOHLIEHTPaLlUu HOHOB - IPOBOAHOCTHU
0- TBOPOB OT KOHIIEHTPALUH
[IPOBOJHOCTH  PAacTBOPOBUOHOB
CUJIBHBIX AJIEKTPOJIUTOB OT
KOHILICHTPALUH HOHOBY
6 Teopuss  snekrpo-lIpakTuueckas padora Ne 2 [3akpenuth mpeacTaBieHudl YMmeTh JlaTuMK  3IEKTPO-
nmUTHYECKON aucco-«OmnpeneneHue 0 3aBUCHUMOCTH AKCIIEPUMEHTAIIb [[IPOBOAHOCTH
1IVZENN| KOHIIEH INEKTPO HO OTIPEEIIATE
- TPALUK COJIM 1O JIEKTPO-- MPOBOJHOCTH PACTBOPOB KOHLIEHTPALIUIO COJIH B
IPOBOJJHOCTH PacTBOpa» (0T KOHLIEHTPAI[MX HOHOB pacTBOpe c HOMOIIBIO
aT4uKa  3JIEKTPOIPOBOIHO-
CTH
7 Teopust  anextpo-Jlaboparopusriii onbiT Ne 4 [MccnenoBate ocodeHHOCTHL [IpumeHsaTh 3HaHHUS O peak-/laTymk SIEKTPO-
JIMTUYECKON JHcCcOo-«B3anmonencTBue ruapOK-IPOTEKAHUS PEAKIUU HEM- MM HEUTpaIu3allid B HHBIXIIPOBOJHOCTH,
LUALIH . cuzia 6apusi ¢ CEpHOM KHUC-Tpaiu3aluu YCIIOBUSAX no3atop  00bEMA
Peakiium  MOHHOTOJIOTOM» KUJIKOCTH, 010+
oOMeHa peTka




Teopuss  snmektpo-JlabopaTopHslif onbIT No 5 (DKCIEPHUMEHTATIbHO —TOKaA 3HaTh, UTO BCE pacTBOpUMBbIE/[aTumnk

muTHYeCKON nucco+4«O0pa3zoBaHue coinei 3aTb 00pa3oBaHUE MOHOB B BOJIC COJIM SIBJISIFOTCSI CHUJTb- ANEKTPO

VBNV am- [py peaklud aMMHaKa o HBIMU AJIEKTPOJIUTAMU - IPOBOJAHOCTHU

MOHUSI» KHCIIOTaMHU

XHUMUYECKUE JlaGopaTopHsbiit ontbIT Ne 6 |[MI3ydeHue OKHCIUTEITHHOA Nmets mnpencraBienue o |JlaTumk
peakM3yyeHne peakuuu B3aU-BOCCTAHOBUTEIBHBIX  IPO- Te- MJI0OBOM TEMIEp

- LUK . MOJICHCTBHS CYNb(UTa HA-IECCOB, MPOTEKAIOIIMX O apdexre a- TYypHl

OxuciauTenpHo- TpPUsl C NEPOKCHJIOM BOJO-BBIICICHUEM IHEPIUU OKUCJIH- TENbHO-IIATUHOBBIN

BOCTAHOBUTENIb-  [POAA» BOCCTAHOBUTEJIbHBIX PEaKIUil

HbIC peakuuun

(OBP)




Ne  Tema Coaepxanue LeneBas ycranoBka Kon-o ([Inanupyemble Hcnoab3oBanue
n/n Ypoka 4acoB  |pe3yJIbTaThl o0opy1oBaHus
10 [Xumwmgeckue Jlaboparopusiif onbiT Ne 7 |Jlokazats, uto B mponeccel Mmets npencrasienus o pas-/Jlaruuk pH
peakj«3menenne pH B nporekanuss OBP Bo3MOk- JIMYHBIX MPOLYKTaX
- uuu . OBP xoJne HO 00pa30BaHUE KHUCIIOTH] OKUCIIM-  TEJbHO-
OKHCJINTEIBHO-BOCCTAHO-  [MJIM LIEI0YH BOCCTAHOBUTENIBHBIX PEAKIUN
BUTEJIBHBIX PEAKLIUI
11 [Xumunyeckue JlaGopaTopusiii onbiT Ne 8  [KonmnuectBeHHO oxapakTeql 3HATh, YTO METAJIBI SABISIOT-/laTunk
peak«CpaBHUTENbHAS XapaKTe-pU30BaThb BOCCTAHOBUTEIIb- Cs1 BOCCTAHOBHUTEIISIMU C DPa3- HanpsiKe
- unn . OBP PUCTHKAa BOCCTAaHOBUTENIb-HYIO CIIOCOOHOCTh METall- HOU BOCCTAHOBUTEJIbHOM- HUSI
HOW CIIOCOOHOCTH METaJ-JIOB CcIo
TI0B» - COOHOCTBIO
12 Xummyeckue peak-/leMOHCTpaIOHHBIC OMBI-VI3y4uTh 3aBHCHMOCThH CKO+2 3HATh 3aBUCUMOCTH CKOpocTHlIpubop mmsa Wi

1y . CKOpOCTh XH-

MHYECKOMH pcakuuun

TBI
Ne 2 «M3ydyeHue Bius- HuUs
pa3MYHbIX  (PAKTOPOB Ha

CKOPOCTb PEaKIHm»

POCTU pEaKUUU OT pa3Jihy-

HBIX (PaKTOPOB

peaKkIu OT pa3IM4YHbIX (Pak-
TOPOB — TEMIIEPATypbl, KOH-
[ICHTPAIH Pearupyonmx Be-
IIIECTB, KaTalu3aTopa, MPHPO-
b1 BEIIIECTB,

JIomag

1 COIIPUKOCHOBCHUS BCUICCTB

JHOCTpaI_[I/II/I 3aBU-
CUMOCTH  CKOPO-
CTH  XHUMHUYECKOU
peakIu OT YCJIO-

BUU




13  Hemeramsi . JleMOHCTpaIMOHHBIN OMBIT [DKCIIEPUMEHTAbHOE —HU3Y41l 3HaTh (pU3MUECKHUe U XUMHUYe-Anmnapar
lamo- [Ne 3 «M3yuenue Qusnue-ueHne QU3NYECCKUX U XH- CKHE CBOMCTBA rajJOreHoB . I
reHbI CKUX u XUMHUYECKUXMUYECKUX CBOMCTB XJI0pa YMeTh 3amMchiBaTh YypaBHE-s
CBOMCTB XJIOpa» HUsl PEaKIUK TAJIOTE€HOB C ME-IIPOBECHNUS
TaJUlaMH, HEeMeTaJJIlaMU, UX XU
Pa3IUYHYI0  OKUCIHUTEIbHYIO-
CIIOCOOHOCTH MUYECKUX
po
- neccoB (AIIXP)
14  [amorensr [TpakTrdeckas padora Ne 3 |(Onpenesuts  coaepaHue2 YMeTh NPUMEHATH JlaTank
«OrmpeneneHue  CoaepKa-XJIOPUI-MOHOB B HCCIENY MOHOCE- JIEKTUBHbIE XJIOPU]T
HUSL ~ XJIOPUJ-MOHOB  BEMBIX PacTBOpPax aTYUKU - IOHOB

MUTHEBOM BOACH




Ne  Tema Conepxanue LlesieBast ycranoBka |Koa-so |[Ilnanupyemsie HUcnosib3oBanue
n/n ypoKa 4acoB |pe3yJIbTAThI o0opynoBaHust
15 |CepoBomopo JleMOoHCTpaIIMOHHBIN ONBIT: M3yunuTh 1 3HaTh J1abopaTopHBIE CHOCO-ATMMmapat
1, CyTb(HIBI «[lonyuenue cepoBOIOPO- nabopaTopH Obl TOJIy4EHUS CEPOBOIOPOA hih)
nqa M U3yYEHHME ~ erobple  CIOCOOBI  IMOJTy4eHHS na, ero (U3NYecKue M XUMHUI
CBOICTBY . cepo- BOJIOPO/A, ero YecKue CBOMCTBA YMeTHIpoBeACHUS — XU-
JlaGopaTopHBI OTIBIT: CBOMICTBA WM  CBOMCTBA MpO- BOJUTh KAaYE€CTBEHHBIEMUYECKUX  PEaK-
«CuHTE3 CepoBOJOpPOa (CYIbPUIOB peakiuu Ha cepoBogopon Huuil (AITXP), mpu-
KaudecTBeHHble peakuuu Ha COJIM CEPOBOJOPOIHON KHC{0Op sl TOJTyde-
CEepOBOJIOPOS] M CYyIb(H- JOTBI, COCTaBJISITh COOTBET{HUS Ta30B  WIH
TTBD) CTBYIOILIME ypaBHEHUs Xumu-anmnapat Kummna
YECKUX
peaKLuii
16  |Hemeramnsl . Okcu+/leMOHCTpalMOHHBIN ONBIT (MI3y4uTh CBOMCTBA 1 3HaTh (pu3uyecKkre U XuMHUUe-Ammapar
el cepbl . CepHuiNe 4«lI3yuenue cBOICTB CEepHHU- CTOrQ CKHE CBOWCTBA CEpPHUCTOIO U1
CTasi KUCJIOTa CEPHMCTOIO ra3a U CEpHHU-ras3a rasa 51
CTOW KHUCIIOTBI» YmeTs 3alUCHIBATRIIPOBEICHUS
ypaBHEHHUs peakIuii raza ( X1
BOJOM, CO IEJIOUYaMH -
MUYECKHUX
peax

- nuii (AITXP)




17  |Hemeramnsl . Awm-JlaGopaTtopHsblii ombiT Ne 9 |[JKcrIiepUMEHTAIBHO — JT0KaA 3HaTh, 4TO pacTBOp aMMuakaJlaTyuk
MHaK «OCHOBHBIE CBOMCTBa 3aTh IPUHAJJIEKHOCTD PAC B BOJE — CJAObIi 3JEKTpPO- AIEKTP
aM- MHakKa» (TBOpa aMMHakKa K Ci1a0bIM JIUT . YMETh ONPEIENsITh 3TQO0- IPOBOJIHOCTH
SJIEKTPOIUTAM CBOWCTBO C IMOMOUIbIO JaT4H-
Ka JIEKTPOIIPOBOJHOCTH
18  |Oxcun azora (IV) |[leMoHCTpauMOHHbIE ONBI-M3y4uTh MPOMBILUICHHBIE 3HaTh NPOMBIIUIEHHBIE U Ja{[epmope3ncTop-

ThI:
«ITomyuyeHnue okcuaa a3ora
aIv) wu

CBOﬁCTB)); «OKHCIIEHHUE OK-

U3YYCHHE  €rQ
cuga azora (II) mo oxcuna
azora (IV)»; «Bzammomeii-
ctBue okcumaa azota (IV) ¢
BOJIOM M KHUCJIOPOJOM, IIO-
JTydeHHe a30THOM KHCJIO-

TbI»

u J1abopaTopHbIE CIOCOOBI
TIOJTy9EHUS OKCHa a30-

ta (IV), ero cBoiicTBa, pu-
MEHEHHUE B MPOU3BOJICTBE

a30THOM KHCJIOTEI

OopaTopHBIE CIOCOOBI TIOJTY-
yeHus: okcunaa azora (IV), erg
¢usnyeckne M XUMHYECKHUE
CBOICTBa . YMETh COCTaBIISTH
COOTBETCTBYIOILIUE YpPaBHEHMUs]
XUMHYECKUX PEAKIUH .

YMeTh OOBACHATH TpPUMEHE-
Hue okcuza azora (IV) B mpo-

HN3BOJCTBC a3 OTHOM KHUCIIOTBI

HEIA JaTYUK
TEM-
nepaTypbl,
Jatuyuk  pH,
JTaTYNK JJIEK-
TPOTIPOBOHOCTH,
amnmapar Ui Ipo-
BEJICHUS XUMHYE-
CKUX peakuuin
(AITXP), ™aruur-

Has MelIaJika




Ne  Tema Copepxanue LlesieBast ycranoBka Koa-so [Ilnanupyemsie HNcnoJsib3oBanue
n/n ypoKa 4acoB  |pe3yJIbTAThI o0opynoBanus
19 |AzorHas  kucnotdlIpakTrdeckas padora Ne 4 [DKCIIEpUMEHTAIILHO — OIpe-2 YMETh UCIIOJIB30BaTh HOHOCE/JaTunk
nee coamn «Ornpenenenue HUTPAT-ACIUTh COJEPKAHUE HHU- JIEKTUBHBIE  JaTYUKH  JUIS HUTpAT
MOHOB B  IHTATEJIbHOM[TpPAT- HOHOB B PACTBOPAX OIIpEEIICHUSI HOHOB - HOHOB
pacTBOpe»
20  MunepanbH JlaGopaTopuslii onbiT Ne 10 (DxcniepumMeHTanbHo paszinm-l YMeTh JlaTunk
bIC «OmnpeneneHue  aMMmMuad-4aTb MOYEBHMHY M MMHEA JKCIIEPUMEHTAIIb IIEKTPQ
yroOpeHus HOM CEJINTPBl U MOYEBUHBD) [PATIbHBIE YI0OpEHUS HO ONpE/EATh MOUEBUHY - IPOBOJHOCTH
21  Mertamisl KanbJlaGoparophslii onbiT Ne 11 [DkcnepuMenTanbHo — ycra4l 3HAaTh CBOWMCTBA COEOUHEHMIJlaTUMK 3IIEKTPO-
Uit «B3aumopelicTBue H3BECT-HOBUTH KaJdbllus M €ro 3HaueHUe BIPOBOJHOCTH,
CoeAMHEHUSKANbLIH[KOBOM BOJIbI C YIJIEKUCIIBIM o0Opa3oBaHU [IPUPOJIE U )KU3HU YEJIOBEKa |MarHUTHas Me-
s razoM» € CpeHEW U KUCJIOW COJIH H1aJIKa, pudop
st MOJTyYEHUs]
ra3oB WM ara-
pat Kunmna
22 Mertamsl . XKene3o JlabopaTtopusiii onbiT Ne 12 MccnenoBats 1 3HaTh, 4YTO Hpouecc Koppo-/laTyuk naBieHUs
«OKHCIIeHne  XKeles3a pouec 3MM METAJUIOB IPOTEKAcT B
BO BJIQXKHOM|C JIETPOXUMHUYECKOH [IPUCYTCTBUM BOJbl U KHCIIOA
BO3JIYXE» KOppo- 3UM  Kejie3a B pona . 3HaTh (HAKTOPHI, YCKOA

BO3/1yXe

PSIOIUE IPOLIECC KOPPO3UH




